Isolation and Purification of DNA. The protoplasts from 40 g fresh cells were collected by centrifugation at 1,500g for 10 min (Sorvall GSA rotor) and washed three times with 0.15 M NaCl and 15 mm trisodium citrate buffer, pH 7.0 (1 X SSC') containing 0.43 M sorbitol. The washed protoplasts were suspended in 1 X SSC, to which 10% SDS solution (to give a final concentration of 1 %) was added in order to lyse the protoplasts. The lysate was kept immersed in a water bath at 60 C for 10 min. Freezing and thawing was used to complete lysis.
Preparations of DNA have been obtained from several plant sources, in some cases in highly polymerized forms (1, 9) . Although suspension cultures of plant cells can be obtained readily and provide a convenient source of sterile plant cells, they have not been used extensively in detailed investigations of nucleic acids (2) .
The isolation of DNA in the native form from plants is difficult because of the rigid cell wall. The methods usually employed for the disruption of the cells may shear the native DNA molecules. Most purification procedures also include treatment with a reagent for removal of proteins such as shaking with phenol or chloroform-isoamyl alcohol, which can result in additional shearing of the DNA.
In this paper we describe a new procedure for the isolation of DNA from plant protoplasts. The newly formed protoplasts were lysed, and the DNA was isolated in the native form. The insoluble materials were removed by centrifugation at 4,000g for 10 min. The supernatant was incubated with heattreated ribonuclease (50 ,ug/ml, Worthington) at 37 C for 30 min, followed by pronase digestion (100 ,ug/ml) at 37 C for 1 hr. DNA fibers were spooled up after the addition of an equal volume of ethanol and washed with ethanol and ether successively. The RNase-pronase digestion program was repea'ed three more times to give a complete digestion of RNA OHYAMA, GAMBORG, AND MILLER (Fig. 2b) . The former band (1.693 g/cc) was found to be located in the same region as a main band (1.693 g/cc) of native DNA. This suggested that the satellite DNA band (1.706 g/cc) was denatured readily, and that the main component (1.693 g/cc) of native DNA may not consist entirely of double-stranded DNA. The thermal renaturation of denatured carrot DNA gave three bands (1.709 g/cc, 1.701 g/cc, and 1.693 g/cc) (Fig. 2c) . The appearance of band (1.701 g/cc) may indicate that renaturation under the condition (5 hr. 60 C) was incomplete. Heat denaturation of ammi DNA caused an upward shift in density of 0.020 g/cc accompanied by a complete disappearance of the peak at 1.690 g/cc in the native DNA (Fig. 2e) . This indicated that ammi DNA was a completely doub'e-stranded form. Denatured ammi DNA (1.710 g/cc) renatured into two bands (1.706 g/cc and 1.692 g/cc) at 60 C for 5 hr (Fig. 2f). A Results of the analyses of the two sources of DNA revealed some interesting differences. The cells of both sources were cultured in chemically defined media and grew at a relatively high rate. While the carrot cell culture consistently contained proembryoid structures, and the cells therefore were capable of embryogenesis, the ammi cells never produced differentiated cells or organs. The differences in the DNA patterns may relate to their separate growth behavior.
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